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OF GREAT 
ARTILLERY, 
Se. 


THE EXPLANATION 


ofthe moſtexcellent and neceſlary Defi- 


nitions, and Queſtions, pronounced and propoun- 
ded,by that rare Souldier and Mathematician, Thomas 
Dig ges Eſquire; and by him publiſhed, in his Stra« 
ulaticos,and Pantometria,concerning great 
Ordinance, and his Theorems 
thereupon, 


T: ogether, 
VVith certaine Expoſitions, and an= 
{wers thereunto adioyned : Written by Robers 


Nortop Gunner. 


And by him Dedicated, to the Worthipfull Iobn 
Reinolds Eſquire, Maſter Gunner 2s 


of England. 
| _Lenbon - | 
Printcd by Edw: A#dt, for 1h Tap, and aretobee fold at [ S 


his Shop, at the cornerof Saint 
Magnuns Church. | 
160624 
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'« To the VVorſhipfull John Reinolds 
Eſquire, Maſter Gunner of England : Robert. 
 Nortou Gunaer, wiſhethall health and, . 
| 2 happinell. [917.1405 OT 1 
$3Z&YNO0d Sir,(as your ſometimes Scholler,'8& 


74 AE your nov ſubſticie}gineme leaue, 'to 


20 
4\N\ = 
F BE 


cciued; your kinde inſtructions, your free helping 
hand to the beginning of my *ericouragement, by 
your loning Certificare(ro theright Honourable the 
Lord Carew Mr. of his Maieſties Ordinance) of my 
ſufficiency to performe the place and, Office of a 
Gunner, for bis Maieſties feruice : I therefore have 
oro: umed to demonſtrate a'part of my duty herein, 
the rather for the louing reſpect you haue- cuer 
ſhewed:yme me, and to all-others vnder - your 
Commaund, that endeuour to become ſeruiceable 


for our King, and Countrey, by: the diligent pra- 


Eiiſein the excellent Arrof great Artillery : It being 
my chance of late Sir, toturne oner Mr. Drg ges his 
Bookes, intituled Stratiaticos, and *Pantomerria , to 
| lighr ypon certaine dificall Definitions, obſcure The- 
-orems,and fome-ſnbrill quelttons,' CONcerning _— 
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S ſhew ſome part of my dunfdllthankful-. 
<2" nefe, for your mariy louing favours're-. 
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none barh yer vndertakgn,to anlvver an 
ce of thee* vherefore in his aft edition with 
ſhort Marginall notes, yes and no, ' himfelfe hath 
darkly refolued ſome of them, as hereafter in the 
 Margent appeareth, 'whereof 1 haue vndertaken to 
make a more plaine Expoſition of them & the reſt, 
ad for mine.ownas for others furtherance. And 
Toon ernane pobihndÞ-- 
rors inthis Science, I haue thought fit to ioynethem 
ropether,vvith ſome other Errors that I haue allo e- 
ſpicd in.other Authors. writing of this Art: All 
which [ hauepreſumed tapubliſh vader your 1udi- 
tious Parronage,hoping thar uy willing pains ſhal 
neither incurre diſgrace,nor diſpleaſe, but rather that 
theſe my firſt Fruits wil be accepted with ſuch Joue 
as I truly offer them, whereby I hall be encouraged 
(with your good leauc)hereatter to proceed 6 il 
with my Treatiſe of the Arr of Arullery,whereia I 
rae my.ſelfe, chart the moſt _ particu- 
8 belonging to the Gunners Art; are more acute- 
; hevved, then in any ocher Treatiſe in any, Lany 
guage yet extant:And {o I ſhall endeuour to. deferue. 
the continuance of your loue and fauour, and will- 


reſtat his Lord(hips,and your Wor PPE GOES 


both whom, I pray God cuertobleſle. ©; : .. 
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© "Robert Norton. 
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SR=0 commend the Art and Praftice of Ariille- 
ay, i were Viterly neealeſſe, for that it 1 ap- 
parant, that: all other Sciencesare therein. v- 


JMproter an on ſupreme vertue, ſeeing that with- 
out it no: Kingdome or Common-weale, can either bee or 
continue in Peace,or defend it [elfe, nor offend their E- 
nemies;tt being the powerfull Regent in our Modern Mil- 


litia.: for that ut deſtroyeth Enemies, depreſſeth Tyrants, 


chafleneth Rebels, encreaſeth Dominons, and 11the com- 
mon-makg-peace, and C _—_ of tranquillity in King- 
domes and Common-weale 
ous T heoricall and. Pratticall parts, wherein Knowledge 
muſt be the Pylot of. AfFion, or elſe the attion will proue 
tut fullily fanple. The Theotick inthis (as in all other 
Serences ) being the fundametall- ground-workg of the 
pracficks part thereof ; Therefore Knowing from Doing, 
maſt be no 1ore ſeperated then Letters from Armes : this 
made the Hebrew, Epiptian, and Perfian. Souldiers, to 
be aſwell Prieſts as Gentlemen; and the Grecians to be 
both Philoſophers and Captaines, and the Romatnes to be 
betbSouldiers and Schellers; whereby each of them got 
for their Nation a world of honour. M.Diggs ſatd very 
well, that it-fares in'this Art, as in Soldiary, and in 
” A 3 _ Namugation; 
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SF. [t confifteth of many ingent- 
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"The Preface. 
 Nauipation;for as many a priuate Souldier whoſe braines 
will only reach howto ſtand Sentinell, and to March ta 
his Guard, yet takes himſelfe to be a perfeft Souldier, 
but if onee buy wit bee oapable fo become Corporall of 
the field, or Sargeant Maior, then be comes to ſee bis 

former ipnorance and wants. Euen ſo.the Common Say-' 
. dor, if he can but faybis Compaſſe, furke a Sagle;and take 
turne at Helme and Lead, doth leſſe know his ignorance, 
then ſuch a Mafter or *Pulot as hath ſayled a ſhip by his 
Chart, Compaſſe and Art, round the world ; And ſo like- 
wiſe in this Art, many filly Gunners that neuer ſounded 
the deepe Channell of this Art, will not flicke to_ ſay, 
they know enough, and ſcorne to learne more, when they 
God knowes vnderſtand not the firfb principles of - good 
Art or praftiſe ; but if by chance, or miſchance they made 
4 good ſhott once, though without vaderſlanding of tha 
rrue cauſe of it;it muſt vphola'their- reputation for ener, 
and be ſufficient to make Fooles proud.This may chance to 
be returned me home, yet I carenot, for I hope to eſcape 
the name of a Coward (though my purſe be eudgelled:) 
for that I baue taken Vp thoſe weapons, that with a 
challenge were Lud downe ſo long agoe; But let them that 


. AE enmIous commendor came mend i,andfo 1 end. ; \y. + | 
Theirs that loue Art and PraQtife, 
' Robert: Norton. 
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Mr. Digges his Pyrotechnie, and publiſhed: 


- .in his Pantometria concerning Great Or* 
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Mr.Digges: | 


that hollow Cylinder of the peece, her Soule. 


| Mr. Norton. This Soale is vlually. termed by. the | 
moſt experieticed Galytys, the'Conraue Clluder, or 
' Bore of the Prece : Arid when ſheis loaded, ſo much 
thereof as containech her Charge,is called her Cham 
bx, of Charged Cy{nder, whether ſhe be Equally Bored, 


er Camber Bored; and thereftthar is vnfilled, is cal- 
led the vacant Cylinder of her Bore: * 
 M.D. The Mettaline ſubſtance of the Peece, of what 
ſhape, kinde, or proportion ſoexer,1 call The Body of the 
Peeet. ==; 
AM.N. The ſeuerall parts of the Mettallyne fub- 


| Nance of each Peece, are diſtinly knowne to Guz- 


> 


ers, by diuers and ſeucrall Names : As the thickeſt 


_—- = — — _ - @ - —»- — 
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Certaine, Definitions taken .. out-..of . 


- 


O R 4s nilich as by the hollow Cylinder or Trunke - 
 - mi D1Ak T{£1 COSI ESL = 1 M4S- / \. SSR £ 
_T* of the Pre;e, the Wiolknce of all ſhoe of Great Ar- | 
" HHllerie is not onely derefted, but alſo increaſed, 1 call © 


of her Merrall at the moſt eminent * ring of her | 
Breech. ; 
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to be a perfetvnifarme Cy{mder, except in Chambe- 
redCampbered TT An4 574 | 
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 Breech is called her Bsſe-rivg or Cornooze, the whole 


length of her ſhaft, is called her Che/e; and thoſe 
partsof Metrall that Af. Dig ges clſe-where calls her 
Eares, are by Gunners,called her Tranmions;and before 
her Trunnions that part of her chaſe towards her Neck 
( which is neere the Mouth) is.called her Coronce- 


Her formoſtextreme of her Chaſe, is called her 


Mouth or Muzile ring, Oc. - | 
M, D. The Soulc 2» a principdll Peeces of Battery 
is euey 4 perfedt wunift eg cr. comprehended [2 4 
Circular Colume, and, two equall Circles, whereof the 
one I call the Head the other the Baſe. 
M.N. The Soule or 'Comcane ought indeed 


T3” 41 


bored Pecces, but by tcafon 


«% 
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4 


of ill and carclefſe Foundings, few Peeces come to 
that perfeion; neither doe fcantany of their Soxles 
lie yin the midfi of their Mertcals, which (va- 


4 
*#,F 5 
. * 


lefe forchem the Nipert and Dipertine bee artehici- 
ally, and accordingly varied) cauſethrhem ro ſhoot 
awry, oroucror vnder, or trauerſe, 


M,.D, The dired ne, which by Mathematicall ima- 
£/14/408, doth conjoyne.the Cempers of-the two Cprcles, Lo 


the perfelt and true direftion of ol Shott made out of 


great Ordinance, I terme the Axis of that peeces 


Soule. 


M. N. Which may very properly bee ſo called, 
but ic.is vſually termed the Axis of-her Bore, or the 
middle line of her Concave Cylinder, thoſe two Cir- 


. cles artheextremes of that line . doth with. thcir 
plancs make right and Octhogonall Angles there- 


with. 
M.D. 4 


M.D. 4 merke is ſaid to Lie within Pont blanke, 


when the Peece being diretted with her connenient Bullet 


and Charge, u able to firike andreach that marke. 
AM. N. True itis, it hath improperly beene called 
Point-blanke, as farre as any Pecce conueyeth ther 
Shotr inaright line, neuertheleſſe the Peece bee 
mountcd to the third or fourth point; But then if 
vou aske how much that Peece ſhooteth at poynt- 
lanke, valefſe you alſo aſigne the Mount, ic cannor 
be certainely anſwered, And ſo conſequently there 
is no cecrtaintie of that poimi-blanke for any Peece, 
becauſe then cueryPeece may haue a thouſand ſuch 
ſeuerall Poinr-blanks. WhereforeT ſuppoſe it were 
more proper to call that only diſtance Poym-blanke, 
which the Pecce conueycth her Short in a right or 
inſenceable crooked line; the Axis of her Bore 
| lying leuell with che Hor/z07, that is, ſhe being new 


ther mounted nor embaſcd to any point, or minute. 


of a point, abouc or vnder the Levell, that being the 

only Blante poigp, that is without numeration, as be- 

ing the beginning, both of eleuation and depreſ: 
on. 

M. Diggs. A marke is ſaidto lie within the Mettalt 
of the Peece, being dyretted not by the Axis of the Soule, 
but by the Coronice aud vppermeſt ring of her Head and 
Coyle, is able to reachthe Marke. 
 M.N. This is by Gumners termed ſhooting by the 
Mettall of the Peece, (or Mira Comme) whereby it 1s 
- meant, that the Large line ( which is that line which 
paſſerh ypon the vppermoſt of the Peeces Mettall, 
fromthe Brcech ro the Xfoatb, vertically oucr the 


Axes of the Soule of the Peece) bee directed ro the 
B - 3 ne, 
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| ' EE Of the Art of Great Arullery, 
l marke, and is able to reach the ſame. 
BY  M.D. Thedifference of theſe two Ranges, 1 call the 
Th | _ Differenceof the levellRangeof the Soule and Body 
Mt of the Peece. 3 / 
} M.N. Which by Gunners is called the difference. 
| betweene the ſhooting a Peece by her due diſpart, 
1 and by the vppermoſt of her Merrall ( or moſt emi- 
EE | nent, the Baſe and Muz/e-rings, at her Breech and 
- mouth ) and which (vpon the leucll )is neere abour 
| 


_ ewiceſo muck ground, aswitha diſpart for her 
— Rangeit is: But chis holds not fo aboue the leuell, in 
or neere double, for it only cleuates the pecce a. 
1  bour flue or ixe degrees (in ſome peeces more, in 

Wo ſome lcſle ) ro ſhoot by the Mertall more then by the 
Li diſpart increafing vnder the mount of the beſt ran- 
| don, bur lefle being mounted aboue the ſame, ſo 
| much as 4. or 5.0r 6.deg.would encreaſe or decreaſe- 
| 5 -” the Range for the Elcuations aſſigned. 
|  M.D. The Axis of the Body «; any Peece 1 terms- 
| that ftrazte line, which paſſeth betweenggghe Centers A | 
| che two outermoſt Circles at the Coyle and Head.of the 

Peece, which in all Peeces, truly founded, is alſo the very. 

ſame with the Axis of the Soule. 

M.N. Gunners and Gun-founders call the grea- 
reſt ring at the Breech (the Cornoze or Baſe-rmg of 
the Peece (which Ar. Diggs termes the outermoſt 
Cirele at the Coyle, theother which hee calleth the 
outermoſt Circle at the Head,they terme the greateſt 
ringat the Aſouthor the AMnz/e-ring : But that Axis 
cannot be the very ſame with the Axis of the Cox- 

' Caue Cylinder, in peeces that are not truly Founded. 

M.D. 1f the two Axis differ, the Peece- is falſe 

| : founded 


Wore per Ir rx; 


Of the Art of Great Artillery, x 
founded, and then they are either paralells, or make an 
Age: if they be paralells, Iterme it the Diſtance of the 
Axes of the Body andSoule. 

M. XN. The definition thereof is very fignificant 
and proper, for if in the Caſting or Founding ofthe 
Peece, the Axis of the Nowell that maketh the hol- 
low Cy/znder ſwarue paralclly afide, itwill make the 
Pecce thicker of Metall all along vpon ene fide, 
then it is vpon the oppoſite ſide thereof. 
| M.D. If they be not paralell, their Angles of variation 
are confidered two wayes; That ts to ſay, in Altitude and 
Latitude ; and thoſe Angles accordingly named the Ano- 
malic : Arg/es of Altitude or Latitude of thoſe Peeces. 


M.N. Ihoſe Angles of variation may be three 


wayes conſidered, that is, in Altzude only, in Latitude 
only, and in Zo ioynely, each of which will make 
the Pcece fhooteamiſle, either over and atide, vnder 
and aſide, or direQly ouer or vnder the marke; and 
ſo for remedy thereof, the Peece muſt be differently 
diſparted, and accordingly alter her large line vpon 
the toppe of the Mettall, otherwiſe then it ſhould 
hauc beene, it her Concaue Cylzndey, had lyen dire- 
_ realy inthe middle of her Metall, L 
M.D. The firſt part of the violent courſe ( of a ſhott 
throwne out of any peece of Ordinance ) of Gunners ter- 
med Poynt-blanke reach, 1 ca// the direct line of the 
Bullets circuit. 
M.N. Moſt vnderftanding Gare, leaue that im- 
proper phraſe or Name of Poy-blanke, although it 
+ very ancient ( becauſe as I ſaid of the vncertain 
therein, for there may be for one Peece 1000.ſcuerall 
pojr-blanks, it that G—_ which the. Pecce _ 
he 2 ctl 
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[4 Of the Artof Great Artillery. 
eth her ſhott in a ſtraire line, ſhould be Poirr-blank, it 
c_ ſo atcuery ſcueral degree or point of moun- 
ting, a ſeuerall diſtance;namely foure or five times ſo. 
farre vpon the beft Randon, as vpon the Lenell: Be. 
fidesthe leuell right Range, mighe moſt properly be 
called the poynt-blaxke only, becauſe ir is the Blanke- 
point, and tlie beginning of Eleyationand deprefſi: 
on:cach other point in cither hath its proper deno: 
mination and Numeration, as the firſt, ſecond,third; 


| &c. to the twelfth point, which laſtly is perpendicu. 


lar,cither aboue or vader the Horizon : And inplace 
of Point-blanke therefore,they call that diſtance the 
ſtraire Line or right Range, proper forthe mounting | 
or imbaſing affigned;. | | 
MD. The © £0 \OUO TROY Curve Circuit, begin 
ang at the 'foreſazd declination from the Avis, aſcending 
eo the higheſt Alritade «bore the Horizon, and ending at 4 
like Alttudeto his beginning, [terme for djftjnition ſake 
bu Middle Helicall or Conicall Arck; 
A. N. Gunners call it the Cireawzt of the Crooked 
range or Circular motion of the Short, or the 24/xt 
or Compound motion thereof} It perticivating. of 
the violent,and the Naturall motions mixt er, 
beginning at the farther end of the firaite Line or 
Right Range, and ending at the firſt graze of the Shote, 
and being peculiarly differing in euery mount of 
Randon from all the reſt; And therefore in two ot 
more ſeucrall Peeces, cach like Rxzdoy in the one, is 
proportionall to the others like Ravdor : That is, ha- 
uing both theRandons of: one Peece, and one like 
Randon of another Peece giucn. The rule of pro« 
portion will produce the Range for the I 
Treo 6 


wh 


like Rexdon for the mounting ſought. 
M. D. The altitudes of any Bullets C 
Line perpendicular, which by :maginui9n Mathematical, 
fateth from the Bullet, at his very bigheſt of his Mount, 
perpendicularly downe tothe plaine Horizentall : which 


line of Altitude, coupled together with the right lines from 


the. Top «nd Foote, Concwrring at the Centre of the Pee+ 
ces Circular Baſe, avth make 4 right angled Trizuple. 


— AM.N.Thisand thetwo next Definicions,although - 
they need no expolitions, yet theyhaue good ves in 


the Theorems following. 


M.D. The Horizomall lineof that Triangle -1 call the 


& 
Maſter Diggs. The other flope Line is the Hypothe- 
exuſall. | 
M. D.Tpe Peeces direct lyne of thut Circuit which is al- 


wayes aboue the FEypothenuſall,( for deſtiudtion ſake )I call 


 uhe Line Diagonall, For that there are [currall of theſe 
Diagonall lincs ro a// Angles of Randon, and together 


.8he Mount. | 

M.N. In my bookecalled the: 4rt of Artillery, T 
terme that Hypothenuſall Line, the Secaxt Range of 
the Pecce, becauſethe ſame properly. repreſenterh 
as in the Doctrine of rightlined 77/azgles the Secant 
of the Mount : As the aforclaid perpendicular doth 
the Targent, and the Horizomal! the Radius thereof; 
which I ſo doe,the rather for the more cafic and cer- 
taine Calculations therein requifite, . | 


M.D. The Peeces Horizontall leuell Range, terme 


che diſtance betweene the Peece and the firſt graze of the 


— x 
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ircuit,7 ca/tbat 


mw/ththe Horizantall line aoe comprehend the Angle of 


Bullet, when the Peece 0pon her diſcharge, tyeth leucll cri | 
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her Cariage, not mounted vpon any lefty plat forme, bus 
ſuch as tyeth, euen with the true Horizomall plane wherom 
the Bullet muſt play. 
MN. This isamongſt Gunners moſt vſually ter. 
med the LeucllRange, which I call.the Leuel-dead 
range, and ſo looke how farre the ſhott goeth dire. 
ly, (wichoutany ſenſible declyning) is vſually cal- 
led the Lemell right range. 
M.D. 44 other Ranges made on any Horizontal 


plane, by the Bullet, when the Peece is moumted, at any [eut- 


ral Randons, 1 terme the Horizontall Range. 

M.N. Theyare by Gunners called Randons or 
Ranges, and by me in the ſaid Booke, termed Dead. 
'Y.4 Bfes. . 

M.D. Azd becauſe euery Prece hath ſome certaine 

rade, of the Quadrant wherewnts mounted, ſhee muketh 
Th vitermoſh Hortzomtall Rerye, in [ſuch fort, that if ee 
mount the Peece higher, the Bullet ſhall flie a ſhorter d- 
flance;, andthe Horizontal Range returne leſſe and leſſe 
apaine: That point of the uitermoſt Randon Horizomall, 
1 terme the Tropicke point or grade. os 

M.N Which Range is called by Gunners the beſt 

of the Randon, and by mee the eo_ dead Kange 
being the farcheſt diſtance that the ſame Peece can 
poflblyconicy her ſhort: and that hath beene many 
yeares ſuppoſed to be at the mount of 45. degrees 
(as the meaneor middle betweene the Leuell,and go. 
degrees)But now it is found to berather at the mean 
or middle degree berweene the Leuelland the degree 
of mounting, that in decreaſing, conueyerh the ſhote 
iuſtthe diſtance of the Leuell Range, which isabont 


_ B2.degrees, 1o that aboue 4o. degrees aboue the 


Horizon 


—_ 


a. 
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Horizon is the beſt of the Randon if accidents be 
excepted, | 


M.D. And that which ſerues for the diſconery of the 
different violence of all Peeces right Lines or Right Ran- iii 
ges howſoeuer Mounted, ( By we called the lines Dire&of = - if 
che Bullets Circuit, awd Lynes Diagonal, 1 call for deſtin. | 
Go» ſake The Theoricke of Lynes Dyagonall. 

M.N. For the Theorick, all Dyagonals (or mora 
properly termed R/ght Rarges) for each ſeuerall ge. 
greeof mount of the Quadrant from I.degreeto 10. 
and ſo for each 10.degrees to go. I haue thought 
good to adioynean abreuiation of one of my Tables 

| out of my Booke called: 
A Tableof Right Ranger. the Arte of Artillery, 


© — 


Gr. paces, [Gr.jpaces. | (which hereafter I pur- 
Lenell| ©1192 þo 524 pole to publiſh me vie 

| x [209] 120 | 695; of the ſaid Table of 
41927 40 855. Zght Ranges, is thus, : 
31244] [45 930 Firſt, if you know the- 

4 |261! [50 |1e05. right range ol the Peece- 

5 

6 

7 


278] [60]1140 vponthe Lenell, or vp. 
i285; [70 [1220 onany degree mounted, 

' 180 [1300- you may thereby (with _ 
8 320! 90 [1350; this Table) know vpon 

EF Þ euery. other degree of 
[ro '254 | | mounting the ſame. 
Me: — FPeece, how far ſhe will 
conuey her ſhott ina ſtraite Line, being like loaded, 
and hauing like accidents. As ſuppoſe for example, 
your Peece vpon the Leucll ſhoots 250. paces vpon 
the ſiraite Linez and you defire ro know how: 
farre ſhe willſhoorc ina ſtraite Line being mounted | 
TE nn Tn vnato : 
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W. Rs nd 


vnto 40. degrees aboue the Horizontall plane; ſay by 
the Rule of three: if 192.(the number of che Table 


for the Leuell ) giue 250. your Peeces leuell right. 


Range, what ſhall 85 5.(the numberof this Table for 
40. degrees) giue? and you ſhall finde 1113 fore)the 
fourth proportionall,which is the Nomber of paces 
ſhe will conuey her ſhott, being ſo mounted to 40. 
degrees cleuation in the ftraite Line or right Range 
ſought. 2” 

M. D. Theother that diſcouereth the varictie of Ranges 


of all Peeces, at all degrees of Randon, I call the Thee 


ricke or Scale of Randons. 

AM.N. Fer the Theorick of Rendons I haue alſo 
here epitomized another Table, out of my faid 
Booke of the fe of Artillery, whereby, for the 
ſixe firſt points of the Gunners Quadrant, you ha- 
uing the dead or Horizontall Range of one ſhotr 
.made out of any Pcece, whether it be of the nature 
of a Culuering ( which is betweene 30. and go. Dya- 
mitres of her Bore in length by the Range of num- 
bers ſer againſt the Letter S.) or whether itbe of the 
quality of aCa27 (that is betweene 18. and 24 Dia- 
metres of her Bore:in length, by the Ranke of Nom- 


| bersſcragainſt the Letter C.) you may hauing one 
ſhotr by the ſame, and the rule of Proportion, or 


rule of 3. knowe her dead or Horizantall Range 
tor any-ather point of mounting ſorght. As for cx- 
ample :ſuppoſe for a Culuering that ſhooteth leuell 
260.paces: I would know how farre ſhe will conuey 
herſhott vpon a Horizontall plane, ſhe being moun- 
ted to the third point (-thatis to 22, gr. :.) Say as 


the 


192.(thenumber againſt S.) for the leuell range, in 


4. CON TT LE ITE 


” + KS 
F ® 
? 
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zontall planc being ſomounted. 

- [ þ A Table of Dead or Horizontal ranges. | 

8. 192/g85|1623/2032/2185 [2281/2300] paces. 
C.|201/958[x600]1983/2135]22 32j2250 | paces. 


— — 


+ 


eds HI; TIURD. VQ DSNYOT UIVIIOEAI ICH LE, 

M.D.The ather Compoſed of Aland by Conference of 
88 therr parts together, framing 4 Theoticke of perfe- 
Hon, differing. in all planer Horizou:all,, or varying for 
6 khndrof Peers, and Bullets whaiſocucr'si Their Ranyes 
and Rindons : The Altitude of ther Circuits, | rogether with 
ebcir Lines Diagonall a»d Hypothcauall ſpa be ne- 
wed, The Theorick of Artillery generall. 

M.N. Thanenor. hore runne though all thoſe 


- 


curiqus variericy, becaute they require many experi> 
ments, much Arr, and Eres Uifes fe '& DT OSbett 
vpen Mathcmaticalland practicall demonſtration : 
Bur, coknow how: much-of (the: Hotizentall Line, 
lyeth vnder the right Range; or ftraite Line of the 
ſhort (being found as before) for the Elcuation gi- 
uen, it is thus tobe gotten: As the Radius is to the 
right ſyne of the Complement of the Elcuation gi- 
ven, So 15 the ripghrtRange ro the Leucli diſtance vn- 
derit. AndfortheLeuellnderthe ciooked Ringe, 
that is found by ſubfirating the'diſtance vnder the 
right Range, outof cthewholediſtance of the Hort. 
Lomtall or dead Range found as aforeſaid, and the 

CE oo C _ * > _ 
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Of the Art of Great Anillery. I't 
the Table giueth 2032. the number vnder the third 
point, what will 260, giue >worke by the Rule . of 
three, and you ſhall finde 2752. for the number of 
paces that ſhe will conucy herſhotte upon a Hori- 
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_ er Heliſphericall, according. cs the proper Leuck. 


remainder ſhall be che leuellDiſtance ſought. Laſtly, 
for the Circuits of-thecrookedRanges, : Mr. Nicho- 
la: Tartaplix ircthe fourth; fiſthy and fixt Prepoſitions 
of his ſecond Booke of his- Sciencia Navs: (which 
I purpoſe one day to Tranſlate, if God giue life, and 
no other man preuent me) doth. demonſtrate, that 


dh 


the crooked Range of a ſhott made abopie the Li : 
- 


ucll,maketh more then a Quadrant, 'and vpon 
Leuclla iuſt Quadrant, and, vnder the Levell; 'leffe 
then a Quadrant. ' Buefor all his ſubrill Demonſira» 


- . _— = 


_ — — AG RO 


tions, it is not exadtly ſo found by experience. For- 
it isneither perfectly Circularelipſicaliparabslicall, 
Hyperbolicall, nor Conicall, but meerely Helicall, 


ling, mountinggor"imbafmngoFche Peecoraliigned, 
which let now:ſuffice,') ot 3-7 nn ban hay 


ns. ct. 
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enceof great Ordinance, reſoluing the moſi - 

|} pureofhis/[4rrallety Queſtions in Steitiations © */ 
; Yi £ Tis "326131 172 proper F4hen $7 4% $9 1:; FP, "4 | A 
The firſt. Theorems. — .. 


T* Here arethree chicke moſt materiall and cfhici- 
$. cnt cauſes of the greater viglence of any ſhotre 
mage out of great Ordinance, v4z. the Powaer, 
the Peece, andthe waight of ths Bullets. SOL: £3 
: i Hidng's x6 bogeo: 2906/7 i.oH 1G.:::.746% 
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Of the Anof Great Anilley, 31 
ix 7 The 2. Theorems... beg 
... Powder is compoutided of three Principles br 


Elements, S«kpetre, SWphor iarid Colewhereof Saltyiter 

35 1t that giues the chicfeſt violetice, © 
The 1, Theoreme. © © Ads 

Albcit S«/petrebe indecd-the onely.or moſt mate- 


tiall cauſcof cheviokence, And" thir Powder rom: 


monly found moſt forcible, that is richeſt of Petre, 
ct is there a'icertaine proportion of Perfeftion of 

theſe three Components: And that in fuch fort, as if 

you adde more or leffe Petre, ' the ' violence ſhall 

abate. - "> 

- ' The 4. Theoreme. 

Although Powder be alſo the moſt efficient cauſe 


of the force and violence of any ſhorte, yet 'is there 


ſuchaproportienall charge of Powderto be found 
forcuery ſcucrall Peece, in regard of the proportion 
of her charged and vacant Cy/zndeys, as giuing more 
or leſſe, then the ſame proportionall charges, it ſhall 
diminiſh, and nor increaſethe Yolence of the thotte. 
The 5. Theorem. 
If any two Bullers of equall quantitie, but vne- 
quall waight, be letfall from any loftie place to the 
Horizon, the more waightic ſhall cuer fall the more 
ſwiftly : albeit not proportionally to their waight, 
which Axiome is indecd erronious, albcic a great 
Philoſopher hath auerred'the ſame, , _ 
165507, 1 SI 8 TRbews. ,: ; 
\ It ewoequallBullers of different waight, be ſhor 


out of one and the fame Peece direly ro the Zenith, 
both Bullets being of maſſic metrall, and charged 


with one quantity and kinde of Powder, the lighter 
__ ET ern Ca = 


ſhall 


—— 
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T6 Of the Art of Great Arullery. 
ſhall alwayes outflie the heauier, But ſuch kinde of 
ATT 11 may be charged with all, as the Heafater 
alloutflic the Lighter,albough rhey be borh dif 
charged with the ſame'Peece,, and quantitic of the 

fmecPowder ------ 4 HH 
| The 7. Theorense. 


-COnUcNiC to: be found of 
the Belle, in reſpeR.of the Powder and Prece, as the 
Bullets mereall being cicher heavier or lighter then 
that waighn, ſhall rather hindercheaturther che vio« 
lence or tarrerange of the ſhot, 
'The 8. Theoreme. OG  D36 oo 

There is ſuch a conucnicneProportion to be fonnd 
of thc length ot cuery ?eece ro his Bore or Bullers Di. 
amiter in reſpe& of the Powder, and waight: of: the 
Ball, as cither encrecafing or diminiſhing that pro- 
portion it ſhall abate alſo, and hinder the violence of 


the ſhorre. | 
LA. The 9. Theorems: © 
This proportion exaQly found in any one Peece, 
doth nor hold in all other, and yer the difference and 
alteration ſuch, as may bee reduced to Rules cer- 
taine, Lone £00 Het: # ilgun 
2b The 10. Theoreme. 
Beſides theſe three moſt materiall cauſcs of vie- 
lence, the Randons alfo and different Mounts of Pee. 
ces, cauſe a great altcration, not onely.of the farre 
ſhooting of all Pceccs, bur allo of theit violent Bat- 
terie. And albeit the different alterations are very 
intricate and firange, yer haus they a Theoricke cer- 
mince, 2 | ” | 


. v» 
4 = , 


_u 


| The 11.Theoreme. 

There arealſo many other Accidentall alterations 
happening by reaſon of the winde, the thickneſſe or 
thinneſſc of the Ayre, the heating or cooling of the 
Peece,the different manner of charging byRamming 


faftor looſe the Powder, by cloſe or looſe rouling or 


lying of the Bullet, by the vnequall recule of the 
Pecce, cither by reaſonof the vnequalityof thePlar- 
formcor VWheeles, or by the vacucn lying of the 
Peece in his Carriage or deformitic of the Axtree, 
with digers other ſuch like, whereof no rules cer. 
raine can bepreſcribed, to reduce theſe vncertaine 
differences to CO proportions : but all cheſe 
are by 'PraQtiſe, Diſcretion, and Iudgement to bee 
conſidered,and vniformely guided and performed in 
their beſt perieQion. : 
| The 12.Theoreme. 


Any Peece mounted go. grades abone the Hori. 


zon, throwerth his Bullet moſt violently immediacly 
after the diſcharge, and then the motion groweth 
flower, till the Bullet bee come to his vemoſt Alti- 
tude, and then by Perpendicular falling, encreaſeth 
by litele and little, his ſwiftncfle againe, eucn till ie 
cometo the Horizon. Butat all other Randons, ir 
fallcth not ſo out. - ' 
. The 13. Theoreme. 

Albcit in theſubtiltic of Geomerrical Demonſira- 
tion, no part of the Bullets violentmotion, can bee 


truely aucrred aright or dire& line, fauc oncly the- 


Perpendicular : yet in theſe experiments Mechanical, 
That farft part of the violent motion(T meane ſo farre 
as thePcece is ſaid ro carry Poim-Blanke) being. fa 
a, ED TS [Fs 
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16- Of the Art of Great Artillery. 
neerethe direQ; is, and may welldetermed the dire& 
line. As all water leuels are accounted in all Mecha- 
 nicall operations, the PerfeQeſt lenels. and directeſt 
lines. Albeit the ſabriltic of Geometricall 'Demon« 
tration, doth finde them not 'right or dircQ, bur. 
Curve or Circular. | 


The 14: Theoreme, © 
Vhen any Peece is mounted direCtly to the Ze- 
nith. Then doth his Motion vielent (being in that - 
ſcituationdiredly oppoſite to the naturall) carry the 
Ballet in a perfe& right line, direQly vpward, till the 
force of the violence be ſpent, and che Naturall-mo- 
tion hauc gotten the victorie. And then doth the 
 Naturallrecnrne the Bu/le: downward againe, by the 
_ very ſame Perpendicular line. And fo is the whole 
motion of the Ballet in this caſe a very dire Perpens. 
| dicular to the Horizon. 
| The 15. Theoreme. 
Bur if any Peecebediſcharged vpon any Angleof 
 Randon, albeit the violent motion contend to car- 
ry the Bullet diretly by the line Diagonall; Yet the 
Perpendicular motion being nor direfly oppofite, . 

doth though vnſenſibly, euen from the beginning - 

by little and little drawe it'from that dire and Dia- | 

gonall courſe. And as the violent doth decay, fo 

doth the naturall encreafe : and of theſe two right 

lined motions, is made that mixt Curve -Helicall 

Circuit of the zuller. er” 
The 16.Theoreme. L 

Any Peece therefore diſcharged at any Monnr or 
Randon, firſt throwerh forth her pwr dire! ya cer- 
caine diſtance, called of Gunners their Pojnj-Bloke 

_—_—_— 
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Revge,and then it maketh a Curve declining Arke, 
-andafter finiſheth cither ina dire& line, or nigh en- 
\ clining towards it. al. 

= The 17. Theoreme. 

The further thatany Peece ſhooteth in her dire 
line, commonly called Poirt-Blanke, the deeper alſo 
ſhe picrceth in her Battery, 'if the Buller bee not of 
ſubſtance brickle or frangeable. 2: 2 
- The 18. Theorem. - 
| Themoreponderous a Bw/et is, the more it tha. 

keth in Battery, albeit itpicrce notalwayes ſo deepe 
as the lighter or leſſer ſhorre' conntieniently charged, 
. - + . The 19. Theoreme. 
Any two Peeces of Battery Ordinance, charged 
witkonekindeof Bullet,and ſhort inte one Rampire 
of maſſe vniforme kinde of Subſtance, ſhall ever 
'make their Profundiries'of pearcing Proportionall 
torheir lcuellRanges Horizoncall, if they bee dif: 
chargedecither leuel or at one grade of Randon, and . 
ie The 20.Theoreme. 

Any twe Peeces of Batterie diſcharged into any 
Rampireof vniforme maſhe ſubſtance, ſhall cuer 
make their Pearcing depths proportionall to their 
lines Diagonall, albeir theſe Peeces bee diſcharged 
from different Randons, ſo as they batter at like dt 
. Rance. Y ,  . 

197, : - The 31. Theorem. 


As Archimides line Helicall or Spirall, is made by 
the diretmotion of a point carried in aright line, 
while that right line is Circularly turned as Semidi- 
ametcr vpon his Citcles Center; So is this _—_ 
x.\ Eo rg elc 
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Helicall tincof the Bullers Circuit created onel oy 
eworight lined motions becomming more ar c 
Curve according to the difference of their Angles, 
_ occaſioned by the ſeuerall Angles of Randon.._ 
Whereupon J demonſtration Geometricall, a The- 
#7 icke may. be framed, that ſhall deliver a true and 
perfeQ deſcription of thoſe, Helal/ lines at all. An. 

les made berweene the Horizon and the Pceces 
[ines Diagonall, | | :” 
The 22. Theorem: . - 
Theſe dire& or Di1agonall lines, arc alwayes lon; 
geſt when the Pecces Axis is direQed ta the Zenith, 
ad alwaycs as thePceces Axis declineth more and 
more to the Horizon. So doe-the Diagonall lines 


grow ſhorter, andat the leuell Horizonuall, ſhortefh 


of all. 1:1 2+ obRid off, 
|  The23.Theoreme. 
Theſe dire& lines Diagonall, albeit they encreaſe 
in length at euery. grade of Randan. from the Hort» 
zonto the Zenith, yer is not their encreaſe*vniforme 
or proportionall, either to their degrees of Randon 
or HorizontallRanges, nor yet .to their Circuits or 
Altitudes, and yet ſuch as may be reduced te a Thess 


rike certainc.. 1f9 

| 1H 2 4+ Theorem: | 

The middle Curve Arkes of the Bullets Circuits, 
compound of the violent and naturall motions of 
the Bullet, albeit they beindced mcere Helicall, yer 
hauethey a very great reſemblance of the-Arks Coni- 
call. And in Randons aboucg5.they do much reſem- 
ble the Hyperbole, and in all mnder the E/epfis : But 
exaCtly they neuer accord, being indeod Sptral/ mixt 
and Helical, 22 | "B00 
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The 25. Theoreme, | 
_. AnyPeece diſcharged ar any one Randon with 
like Bullets, and ſeuerall charges of Powder, ſhall 
make both their lines Diagonall and Curve Circuits 


_ of different longitude, but the Curve Arkes ſhall al- 


waies beas Paralels, and their LongitudcsProporti- 
enall to their lines Diagonall. | 
The 26. Theoreme. 

The laſt declining lineof the z3w/lers Circuit, albe. 
it it ſeemes to approach ſomewhat to the nature of a 
direct line againe, yet is it indeed flill Helzcalt and 
mixt, ſo long as there remaineth any part ofthe mo- 
tion violent. Bur after that is cleane ſpent, the reſt of 
hiscourſeto the Horizon is dire and Perpendicu- 
har, anda perfe right line indeed, which is beſt dif- 
cerned in thoſe Grades of Randon, which are be- 
tweene the Zenith and the Mount or Randon A 
quorizontall. - 
The 2:7. Theoreme, 
This declining line doth alwayes make a grea« 


 terand greater Angle with the Horizon, as you raiſe 


the Pcece toa greater Mount, till yon come to the 
Mount Equorizantall, about which Point the ſame 
declining line becommeth Perpendicular belore the 
Buletfall ro the Horizon. | 
The 28. Theoreme. 

The Horizontall Ranges in all Peeces mounted 
from the Horizon toward the Zenith, doch not fill 
encreaſe, butatcuery grade of Randon are longer, 


till youcome to the Point or mount Tropical, come 


monly called the vemoftRandon,which hath bin ge- 
ncrally thought to be the grade 4 5.but is not ſo. And 
2 — D "i 
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2.0 Of the Art of Great Artillery. 

from that Tropicall grade vpward, the Ranges de- 
creaſe againe till you come to the grade Aquorizon- 
eall,ſo called becauſe the 3wler then falleth alike di- 
ſtance ro the leuce!! Ranges. . . 
| The 29.Theoreme. 

This Zquorizontall Grade isas far diſtant from. 
the Zenith, as that Gradeis from the Horizon, 
which ſhall cauſe the Peece to ſhoor in the Horizon- 
tall plaine a diſtance equall to his higheſt Altitude 
or longeſt line Diagonall. 

"The 30. Theorem?. pe 

The Mounting of any Pcece aboue his Aquori- 


- zonrall grade doth ſtill decreaſe her Horizontall 


Rangesecuen till it come to the Zenith. But in a. 

Proportion different from any of the former, her 

Bullet ending cuery of thoſe Circuits in a diret 

line Perpendicular. 
|  The31. Theoreme. 

The Gradual encreaſe and decreaſe of theſe Ran- 
ges Horizonrall, albeit they are cquall in the' Qua- 
drant, yet are they neither cquall nor proportionall 
in the Horizon, neither the Ranges nor their Inter- 
nalls.Neiche? compared between themfelues,nor yet 
conferred with the Chords or Sines of their Arks; 
And yet is there ſuch a kinde of Proportionall en- 
creaſe and decreaſe of the proportion of their Inter- 
nalls, as may be reduced toa Theorthe certaine. 

TT 23. Theoreme. © © 

The Tropica/ grade commonly called the vemoſk 

Randon, is not as hath beene generally ſuppeſed the 


» 


| Medium or Middle betweene the Horizon and the 
Zenith,77z. 45. but rather berweene the Horizon 


and 


_ Of the Art of Great Artillery, 1 
and thegrade Zquorizontall, which will fall out 
much nigher 50, tromthe Zenith, and 4o. from the 
Horizon, 
| The 33.Theoreme. 
The higheſt £:ide of any Ballers Circuit is far- 
cheſt diſtant from the Pecce, when ſhe is diſcharged 
at her vemoſt Randon or point Tropicall, and at all o- 
ther Randons either aboue or beneath that Tropicall 
Point: That higheſt Arzwude is cuericaſt diſtant, and 
the baſes of theſe Triangles doe cuer encreaſe to the 
RandonTropicall, and decreaſe after,cuen as the Ho. 
rizontall Ranges; but in Proportion more different 
euery one fromother, 
The 34.Theoreme, | 
The 4/titudes of the Circuits of Randons doe not 
encreaſc and decreafe as their Ranges Reciprocally, 
but from the Horizen in cuery grade to the Zenith, 
doe ſtill encreaſe, bur yet neither equally nor Pro- 
portionally, neither conferred betweene themſelues, 
neither yet with fines or Chordes of their Arkes of 
Randon. And yer theencreaſe and decreaſe of their 
Interualls Proportions, ſuch as may be reduced to a 
Theortke certaine. 
. The 35. Theoreme. TT 
The Hypothenuſall lines ot all theſe different Cir- 
_cuits carry a mixt proportionof the compoſition of 
the Proportions of theſe A/ritudes and bales by addi- 
tion of their Squares, Bur are-not proportionall to 
the lines Diagonall of their correſponding Angles 
of Randon. 
The 36. Theoreme. 2 
Any two Pecces of Ordinance being mounted to 
13 any 


22 Of the Art of Great Arnllery. 
any one Grade of Randon ſhall make their Horizon. 
rall Ranges of their Bullets Proportianall to the 4l- 
titudes of their Circuits. | 

Fhe 37. Theoreme. 

The Ranges Horizonrall of any two Peeces dif. 
charged at one Randon, will be alway proportionall 
to their lincs Diagonall of the ſame Peeces Cir- 
Cuits.. © bY 
The 38. Theoreme. 

The Horizontall leucl! Ranges of any two Peeces 
of Artillery are cucr proportionall ro the vemoſt 
Ranges Horizontal! of the ſame Peeces. 

The 39. Theoreme. 
Any two Pecces whatſocuer diſcharged at one 
Randon, doc cuer make their lines Diagonall, aad 
lines of Altitude Proportianall howſocucr the Pro. 
portions of their charges vary. 
The 40. Theorem. 

Any two Peeces whatſocuer diſcharged at one 
grade of Randen vpon any enclining-or declining 
Plaine ſhallneuertheleſſe make their Ranges propor:- 
tionall to their lines Diagonall and Alticudes of 
thoſe theirdifferent Ranges.  Albeir the Peeces bee 
charged with a different kinde of proportion of 
Powder and Buller, fo as the ſhot be made ina faire 

Calme day, as is in theſe caſes alwayes preſuppoſed, 

becaule for ſuch vncertaine Accidents there cannot 

certaine Rules Artificiall be preſcribed, = 
The 41. Theoreme. 

One Peece diſcharged at ſeuerall Randons vnder 
the vtmoſt Randon, being a like charged and dif. 
charged, and the Pecceallo of one temper, at both 
LR SO. times, 


rimes, ſhall cucr make ſeucrall Ranges. Bur if ſhed: 

diſcharged at ſcuerall Randons, the one aboue rh« 

Tropicke point, the other vnder, Then may their 

| Ranges be cquall notwithſtanding their Randons, 

Lines Diagonal, Altitudes, Baſes, and Zines Hypothen- 

[at beall difterenr. | : 
The 42. Theoreme. 1 

When any Peece (being wire diſcharged at fe- 
uerall Randons, the one aboue, the other bencath 
the Tropike point ) ſhall make che ſame or equall Ran- 
ges in ar Hyrizonmalt plaine, « The middle grade be- 
eweene thoſe ſeuerall Mounts is very nigh the grade 
ef vemoſt Randon: and the Peece Mounted to thar 
middle grade, (hall then make very nigh his vemoſk 
Horizontall Range. 
The 43. Theoreme, 

The grade of vemoſt Randon or point Tropical 
of any Peece ina Plaine Zorizomall, ſhall notbe the 
Tony grade of that Peece, ina plaine declining or 
inclining, but an other Peculiar to- that Angle of 
Inclination or Declination. - 

The 4.4. Theoreme. | 

Any Peece diſcharged at his grade of vtmoſt ad- 
uantage Horizontal vpon a Plaine inclining , ſhall 
not make ſo greata Range as on his plaine Horizox- 
tall + Bur contrariwiſe on a Plaine diſcending ſhall 
make a farther Range. 

The 4.5. Theoreme. 

A Peecediſcharged fir} at his due leuell, and a- 
gaincat his Aquorizontall grade,albeir in the plaine 
Horizontall th;ey make equall Ranges, yet in Plaines 
declining ſhall they not ſo doe, bur alwaies the 
. Dy ner 
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'Levell Ranges ſhall euer out-ſhoot in all declining 


Plaines the Range of that grade Aquorizonrall, 
he 46.Theoreme. 

A Peece diſcharged at any grade from the Zenith 

to the grade Aquorizontall, ſhall a!lwaics make a 


greater Range in any Plaine enclining or declining, 


then on the Plaine Horzzomtall.. 
"The 47. Theoreme. | 

Inall plaines enclining atall Randons betweene 
the Horzzontall Leucll and point Troprcall, all Peecas 
ſhoote farther in their Plaines H9rizomall, then on 
any Plaines enclining, and contrarywilc..in Plaines 
Declyning:But aboue the Tropite grade not alwayes 
ſo, but ſometimes, and notalwaics contrary. 

The 48. Theoreme, 

In any Plaine whether ic be 'enclining or decli- 
ning, if anyPcece of Ordinance be diſcharged be- 
ing Para/ell or Equidiſtant to that plaine, and the 
firſt graze or bound noted. If the ſame Pcece bee 
with like charge'vniformely charged and diſcharged 
at ſuch an high grade of Randon as may cauſe the 
Bullet Range the tormer Diſtance : That middle 
grade of the Quadrant, which lyeth betweene theſe 
two Mounts, ſhall be very nigh the grade of vemoſt 
aduirage, for that enclining or declining plaine. The 
which in all plainesenclining, will be aboue the vt- 
molt Range Herizomall, and inall declining vnder. 

| The 49. Theoreme. | 

Inallenclining or declining playnes, as the grade 
Troptke of greatcit aduantage dota varic ; So doth 
alſo the proportions of their Ranges, atcuery grade 
of Randoa differ, whether they be accounted from 

the 


Wy 20" 


Wen Wo 


the Zenith, Horizon or Playnes, enclining or decli- 
ning. Butyetin ſuchan affured'and certaine man- 
ner as may be reduced toa Theoricke perieft,. 

DS. The 50. Theoreme.. 

Inall Grades of Randons, and in all manner of 
Peeces, whether the playnes be Horizontall or vary 
by Inclination or Declination, the D/agona// I.jnes 
are ſtill proportionall to thoſe of the plaines Hori- 
zontall reſpeQtiuely taken by Graduation from the 
Zenith, inall Pceces whatſoeuer, But the Lines. of 
Altitudes, their Baſes and Lines Hypothenuſall are cuer 
different in cuery ſcucrall Angle, both of !-clinati- 
on and declination, and vary by ſuch a different Pro- 
portion from the Horizomall, as they are to be diſco- 
uered by aſeucrall Methode of Calculation. 

_ The 51. Theoyeme. 


| Such Theorihes., Scates, and /nſlruments, may be fra-. 
med for the Inuention of theſe ſtrange Proportions 


of Altitudes, Lines Diagonall, and Ranges Horizontal, 
as thereby with the ayde of Calculations Arithmeticall, 
and ſomeRules Geometrical, a man may exaQly and 
readily diſcouer the true Circuits and Ranges of the 
Ballets of all Peeces of Ordinance whatſecuer,moun- 
ted howſocuer; and vpon all grounds or plaines en- 
clining or declining, that can be lmagined, as ſhort- 
ly to the world by Gods grace ſhall bee made ap- 
Parant. TE 
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nun 214.212 Addr. Dippes bis ci! 

Queſtions, in the Art of Artillery 

with Mr. Nortons Anſwers to them as 
. followeth. 


Of Powder. 


L. 
Mr.Digpe:. 

| \ Þ Hether there be not for awy Peece proponed 
\ ſuch & certaine quantity of Powder to be fonnd, 
* « dultothe —_— of the ſame Peece apreeth, 
Apd that tn ( PT ſon, F hat C argong the Piece with more 
or leſſe then that quaninie, it ſhall binder the farre raw. 

ging of the Bullet. 
HHr.N. By the fourth Theoreme aforeſaid, There 
15 ſuch a certaine proportionall charge of powder 
to be found for euery Pecce, in regard of her Char- 
gcd and vacant Cy/zzd*y : But there muſt further be a 
conſideration had concerning waight of the Short, 
the Fortification of the Peece,8& the different force of 
the ſorts of powder,cachto be proportionall to os 
ther, and ſo three Dyamerres of the Boce, or 5. of the 
waightof her Shotr in Corne powder for Cannons. 
Or 3: of the Dzamerres,or 4. of the waight of the lron 
Shot of Corned(Artillery)powder,for the Cu/ncrings. 
And fourc Dyazverres, or the whole waight of the 
Shott of ſuch powder for Sakers, Falcons, and leſ- 
ſcr Ordinance, is vſually accompred as their due pro- 
portionall Charges, which charge (if it could bee 
i : rcadily 


Of the Art of Great Artillery, 7 
readily found) would be iuſt ſo much powder, as be. 
ing all fired within the Cy/andey, will at that inſtane 
haue carryed the ſhotte iuſt to the mouth of the 
Pecce. 7 


_. 
M.D.. mhether one and the [elfe-ſame Peece twice 
charged with one and the ſelfeſame quantity of Powder 
and Bullet, d:/cheryed alſo at the ſawe Randon, ſbalt 
make the ſame Ranges? 
' AM. N. No, toratthe Second time it will ſhoote 
furcher then atthe firſt :' As well becauſe the Ayre 
that before was ſtill quiet and vnbroken, will bethen 
moucd that way the ſhotte goeth, and by the:courſe 
of theſhotte become broken. And alſo for that the 
charged Cy/indey will then be dryer and warmer then 
at the firſt, and cauſe the Poway to fire quicker, and 
Þerter together, which will adde more force there- 


Unto. 


_ M.D. If aPecerbe Sfchewxed with the walght of bis 
#uct iu Serpentine powder, end afterwards diſcharged 
With halfe the waight of bis Bullet in ſuch Corne powder 
as ſhall cauſe the Peecets caft the ſame ground; 1 demand 
#f the ſame Peece be againe Charged with halfe the quants- 


.8y of either ſort, whether theſe Ranges ſhall alſo bee e- - 


guall? The formeof Charging being vnif orme, and tens- 
per of the Peece alike. I 


M.N. No. for the laſt halfes will one of them be ; 


then more farther off from due proportional 
Charge of the faid Peece, then the other was from 
his Mateat the firſt; And therefore it is certaine, 
that the laſt halfe of the Corne Powder, will —_—_ 


Ne, 
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much further then the halfe of the Sorperrine Ponder 

I can doe, becauſc there is more Ferre in: the quantity 
T35a — of che.laſt halfe, then in ſo. much of the firſt halfe of 
. | J  theCorne Ponaer, and lefle in the other. 


M. D.. If eo Peeces of "PIG Length and Bullet be 

charged with one kinde of Powdcr, but ſencrall weights, 
[#1 1 demand whether the Ranges ſhail be proportional! to the 

1 [fl =P ſaid wayhts,0r to the Square,Cube,or Squared ſquare 
00's ., Mo. ang, the (aid weights. : Or whether the: Proportion of 


| q It the Ran Cs, be not to be found, without any further TC 
pi ſpet, either to _—_—_ of the-Peece, or Ponaeroſittc of 
T1148 the Bullet? Conſidering (by Hypotheſis) all thoſe are 
100! pO ” M.N, Their Ranges will notbee proportionall to. 
81148 thoſe Roots, ( beſides, wherher they ſhould be alike 
101118 or differently mounted, being not here expreſſed.” 
[IF Neither the diflerent waights of the Powder) there- 
fore without them, thoſe nor any other: propor- 
tion certainecanhold ; yet they may he found in a 
Compounded proportion, having reſpe&@ vnto the 
proportions berweene rhe force of the Powder, 
waight of che Short, and length of the Peece. 


M.D. whether the Proportion found in on: kinde of 

No, Powder, ho!d not inall other kindes, of what mixtare 

ſocucr it be, the Pecees and Bullets ( berny as is before 
. fautpoſed ) equall ? | 

AN. No, for the-proportions of all different 

kindes of Powder,equallin waight or Meaſure, doe 

differ in Force accordingly more or lefſe, as there is 

more orlefle Perre, and working therein 5 

cliG 


wi. ._ 
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lefſe theequality of the reſt, for thar a lefſer waighe 
or mcaſureot ſtronger Powder will equall the pro- 
rtionall Force of a greater waight or meaſure of 
weaker Powder , and theſe are for Aion in 
Geometricall proportion augmented, but for Refi- 
Nance theyare augmented in Arithmerical] propor- 
tion, as an excellent Philoſopher elſewhere: doth 
largely Demonſtrate. | 


| 6. 
i M. D. whether the proportionof ſuchRanges, be not Herefercerh* 
« Mcane proportionall reſiltig of the Commixion of Miste a 
the equality of the Peeces lengths and Bullets ; and the re 
zncqualliy of the Powders Quamiaty? The Quallity being | 

ſuppoſed alike. | 

M.N.1 lay itcometh ſo neereto ſucha mean pro- 
portionallity,as that in-praCtiſe it might be accepred 
for the ſame indeed Bur icnot being exactly ſo,and 
alſo not being cafily found, by reaſon it lurketh vn« 
der ſo many compounded varieties and contrarie- 

tics, we muſtcontentourſelucs with ſuch*a necef- 

ſary Neercnefle, as in my Expoſition of 41. Dig ges 

his Definitions are cxemplified,or to be ſhewed cll&+ 

whercmore largely. 


_ Ofthelength of the Peece and 
= Powder. 


| Mr. Digges. whether Ml Pecces being in all reſpetty 
equall, ſawing only in length betng chargedwith one Buller, <3 
and one quantity of Powder ſhall not make equal Grazes? 
ap — Ez MNoren. 
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30 Of the Art of Great Artillery. 
M.N. No, for both by Maſter Diy pes his anſwer 
and mine to the firſt Queſtion, there is a Charge cer. 
taine; which is,that two Peeces of ſeucrall lengths, 
and otherwiſc cquall, cannot with one Quantity of 
like Powder, | hauc both of them ſucha Charge, as 
can poſſibly be equally or-proportionally neercſt to 
their Charge certaine ; And therefore their ſcuerall 
Grazes muſt needs be alſo different. | 
| 8. 
Not alwaics-. M. D. whether the longer Cannon ſball make the 
greater Range, whaſoeuer Quantity, or kinde of Ponder 
they be diſcharged withall, the Quantity of Powder being 
equal? 

. M.N. Iimagine that after Dze ger meant the 
Quality or Kinde of Powder, which may cauſe propor-. 
tionalf difference,according to their ſcucrall Forces: 
+ Otherwifc I may anſwer yes, vnleſle the longer Pee. - 

ces charge beas much ouer, as the ſhorter is vnder, 


the Charges-ducly certaine. . 


PP, 


Yes.burnos MD whether there be not acertaine conuenient Length - 

without re- of the Peecejn reſpet? of his Bore or Bullet 0 make the 

iped ofthe w1moſt Range, in ſuch ſort, that making the Cannon lots - 
wt ger, ſhall rather hinder then further. 

Af. N. Surely Maſter. Dig ges meant herein as in. 

the laft, the length of the Cy/izdey or Chace, by name 

_ of making the Caynop-longer, &then the queſtion is 

by him truly anſwered yes. lf the proportional Force 

and Quantity of the Powder be therein alſo confide- 

red and excepted; as I have vnder his former Defi- - 

aitions exemplified... 0 


MD 
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I'O., 


M.D. whether this Length and proportion being found 


#n one Peece, hold in all other { the proportion 1 meane 


for the Length) muſt of nece flity alter ?- 
AM. N. One proportion cannot hold for Canons 


and Minions of (notaboue 24. Dyametres) and alſo 


for Culverings and Sakers (not leſle then 30. Dyame- 
tres of their Bores in Length) and' the preater 
waight of the greater Shotr, reſiſting the powders 
Force ſo much the.more, by how-much the more the 
Peece is mounted, and' doth likewiſe in his Courſe 
more ( by the greater grauity thereof) affe to de- 
ſcend our of the ftraite Line of her Courſe, then the 


together doe hinder generall 
the leſſe proportion of forte 
(which Mettall) then of the Cu/verivy, and yet the 
proportion of the. ſhott more increaſing. in the 
Cube, cauſeth that the Caywon can neither 'burne 
within her, norendure +. in Cerne pewder of the 
waightof her ſhott, as the C/\vering can doe,much 
lefle as the Falcgn, Saker, &c. which can endure to 
burne within them, their ſhotts whole waight in 
ſuch powder, therefore they muft needs cenvey the 


args befides 


ſhotr a greater proportionall diſtance, then the Cax-' 


0x or Minion can poſſibly doe, and conſequently 


breake the proportion aboue in his queſtion mentt- - 


oned.. 
rt: - 


Serpentine Powder according 7 the ordinary wk 
EE. do elhy 


E 3 F 


lighrer doth, . though both beginning with <quall 
ſwiſtneſle, each of theſeand all, or ſome of them 


ing of the Canon, 


M .D. Theproportion being by Experience found with Vraaſwered, 


Ne, ; ! ' 


YET 


> ot 
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Vnanſwered. phether giuing like quantity of Corne Powder the ſams 


Proportion of Perfe&ion ſba# hold, or 4 new bee 
orgs, inreſpett of the alteration of the Powder? 
 M.N. No, thatperfe& proportion will bee alte. 
redand ancw to be ſought, for there will a differcnc 
quantity of Perrebefound in the like quantity of 
thoſeſcuerall powders; wherefore their Forces, and 
.conſequently the Raxges muſt needs alſo differ. And 
_ further you may vndcrſtand, that although Serpextyne 
powder be growne-out of vic ( becauſe Corne powder 
is found better for Ordinance )and that the Force 
thereof was commonly accepted in compared pro- 
portionto Corne Powdey, as *. tor. Yet for that 
there is alſoin ſeuerall ſorts or Receipts of Corxe 
/powdey greater differences of Force found betweene 
them: Therefore alfo the ſaid proportion cannot 
hold, for if in one pound of Corxe powder of the re+ 
cciptof 6.1.and r. there-bee 12, ounces of Pere, 
wheras in one,pound of Powder of the receipt of 4. 
I. and r.there will be but to. ounces and 3. of petre 
found; You may thereby alſo know what gone 
of any one fort or receipt of Powder will be of equall 
Force, with any aſſigned quantity of any other ſore 
of powder, whoſe receipt or mixture you already 
know, or can finde out, which you may eafily doe 
many wayes; As in my Booke of the Ari of Artillery 
 atlarge is ſhewed. 


12. 
M. D. f two Peeces being in all reſpefts equal, 
ſae only in Length, bee diſcharged with one Bullet, and 
Quantity of one for of Powder, make ſexeral! Ranges 
( at Poynt blanke d{charged ) 1 demaund whether the 


ſame 
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fame proportion of Ranges ſhall till cominue with what- 
ſoenrr Quantity or kinde of. Power the ſams Peeces bee 
Charged? The Quantity being alwayes' equall; and all. 6- 


ther Circumſtazces in Charging and Diſcharging in-enher 


of theme alike ?. 
AM.N. The proportions cannot. continue the 


ſame; For if in the former two ſhorts rhe afligned' 
Charge beas muchouer for the ſhorteſt Pecce, as ie. 
is vnderfor the Longeſt, or inany other proportion, 
it cannot be in like proportion. in the. Latter rwo- 


1 
+ 


ſhorts... BS 6 4 ++ . 1 
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M.D. If two preres in «ll reſpeits alike, ſane only in 


length, be charged with ox*: Bulet," in.Ordinary- Serpen-" 


tync-Powdesy/ demund whather their Ranges ſhall bare 


tbe propontios of ; th: lenyth-of. thexr*Gannons, ve of the: 


Vacanrt.hollow-Cannons, from the Charge to! the 
Mouth ? Or /f: it heare not the ſame proportion, whether 
they carry mtithe ;propartion of: the. Square; Cube, ar 


Squared-1quareRootes ?:Conſudering.all other Corcum-: 
flances, all other things being-equal! ſauimy only the Can-- 
nons ?/ i apparant, that from therr . Proportzon,. .as' the: 
Original cauſe, the. proportion: of Ranges muſt in this 


eaſe be derined. 1 1 

M.N. .\We muſt conceiue 
here and elſewhere termerh the Peeces Currons,is the 
Va-ant and Charged or Concage Cylinder of the Peece, 
in her whole leagth within, . or the Chaſe withour, 
And to _ the firſt; part of | this double Queſti- 


” 


- 


on,I Anſwer, thatthe aſſigned Charge muſt needs be * 
neerer ro her moſt due Charge certaine;for one of 


the Peeces then for the other, And forthe latter part 


that which Mr.Dix ges 


Nos: . 


No. 
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3 4. Of the Art of Great Ariullery. we 
I anſwer No.as vnto the fourth Queſtion : But to the 
Concluſion 1 anſwer, as I did to the firft Queſtion, 
that a erclonaly of the quantity and force 

E110: of rhe Charge, with the-length ot the Peece, and 

bl. . heightand waight of thefhott, the Proportion of 
' 2 Ranges for cach ſcucrall Mounting is deriued. 

| F er Flag rs a= * by Be 

* 11188 __-_ 'M. D. If there bee three - foe in all rejpetis qual, 


ſauing in of their Cannons or Cylinders, axil yer 
thoſe three. longitudes proportional! : 1 demaund whether 


18 178 the Ranges of their Bulletyſhall not be proportionall ? All 
[$11/\BK other Circumſtances [ane only this of Lengths being one, 
ill. "equal, and alike. | | 
M.N. The longeſt will outrange the two ſhorter, 
if that Pecce be ſo well forteficd, that ſhe can endure: 
her duecbargeof powder, and ſo by the ſame reaſon 
the middlemoſt may outrangetheſhorteft; And yer 
T1 1 | their lengths may ſhorten in ſuch fore, that their 
Wl | Ranges vpon any like Mounting, or ypontheLeucll, 
| "= may be proporttonalls, but.then the ſcuecrall lengths 
of their Chaſes will not bee proportionall thereto: 

- Forthatone, or thoſe two whick are necrceft the due 
charge of Powder, ſhall carry the ſhott with more 
aduantage,then the morcor moſt remote from their 
duc charge, in regard of that which their lengths 
and waight of the ſhott can doe. 

T5. 
M.D. f three Preres as af ore, haning the Longitude 
of their hollow or vacame Cylinders proportionall, whe- 
Vaenſered; Fher, thew ( all the reft being equall and vniforme, ) the 
| Ranges ſball wot be proportianalls? ” 


MN. 
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MEN. Ifayno : It their Bore bee eqra'l, their 
Charge equall, and yer their Lengrthes thortening 
or lengthening by Proportion, becauſe the Charge 
will only inone of them come ncereſt vnto the due 
charge, which aduantage wi [I >reake the proportion 
of it, with the other two; Butit the middlemoſ for 
I:ngrh-were the neereſt vato the certaine length due it 
to tie aſſigned charge of Powder, then the longeſt | 
muſt needs be too long, and the ſhorteſt roo ſhort, 7 
which diſaduantages would come neerer to propor- = | 
tiona lity, bur not be exactly ſo; for diuers cauſes | P 
elſewhere herein thewed. [ 


| I'6. 
. ,.M.D. Or if in one of theſe Caſes the proportion 4 
the Ranges be n»t « Mane Pr pwitontl, reſu'ting of the V=>oivered: 
eommixioy of the Equallity of the Bullets Ws. 5 the 
Equallity of te Powder, axd the Incquallity of the 
Longitud-sof the Cylinders, erther whole or vacant? 

M. N. Yes, itis doybtleſſe a meane reſulting pro- 
portional 'y of the Co nixi"n of the eq 1alitics, with 
the incquallity, but alwaies wich the former Cautt- 
ons mcationed inthe two lait precedent Anſwers. 


Ofthe Powder & length of the Peece 
conſidered with the Bullet. 


I”: | 

M.D. 1f a Peece mrece Be 'd with one quantity of Note there is | 
the ſame Powder, but the Bullets 7m waight different, 1 * MeIne con- 
de:1und whether the lighter [hl alway outfly the heagier, if 

or that ſomeconuenient warght may be found? 
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M.N, Doubtleſſe there is a meane convenient 


 waight maybe found, which muſt be proportionall 


to the Force rhat moucthit; For a mans hand can 
throw a waightof 4. pound of Lead further then a 
waight of 20.poundof Iron, or then 2. pound of 
Feathers. And ſo ſhooting ſeuerally in a Sukey three 
ſhorts, one of Lead, another of Iron, and the- third 
of Scone with 12. pound of powder (as the Leaden 
ſhore would weigh ) rhenwill the Shotte of Lead 
mw. a the other ewo, and that of Iron will out- 
range that of Stone; But ſeucrally ſhooting thoſe 
three with 8. pound of powder, as the Iron ſhotte 
weigheth : it will outrange the Lead ſhotr, and the 
Lead the Stone ſhote : Bur ſhooting them againe ſe« 
verally with 4.pound of powder,then willthe Stone 
ſhorr outrange the Iron, and the Ir »nthe Lead. Be- 
fides, the morca Peece is mounted, the more doth 
the heauier waight of the ſhotte-refiſt rhe Mouer, 
which if ic be too much or tos little for the Force,ir 
then impaireth the Motion , Therefore will the con- 
uenient meane waight be On 
18. —. 

M. D. whether this connenient weight of the Bullet 
alter not, according to the Quantity or Validity of the 
Powder ? 

M.N. Yes, for the Leaden ſhott. will require the 
whole waight of ordinary /powder, or 4. of the 
Corne-powder; And theIron thott 4. of ordinary, 
or 4. of the beſt; And the ſtone}. of the ordinary,or 
z, of the beſt-powder, As hath beene ordinarily ob- 
fcrucd to toc generally his beſt execution ;-But this 
holds notalwatcs for the force of powderand other 
| api nfo 
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19. 
M.D. whether to finde the ſaid comnenient Ponder o- 
 fatie of the Buller, tt be ſaf fictent to couſiderthe Powder, 
- orthat the Longitude of the Peece alſo cauſe therein « 
aiuer ſite? 
M.N. Yes, the longer Pcece will require the 


more powder to be fired withinher, before the ſhort 


can ariue to the iuft mouth of the Peece to be then 
diſcharged our, then the ſhorter will, For if all the 
powder be fired before the ſhot ariue at tlie mouth, 
the after-running thereof withinthe reſt of the Cy/ix- 


der will hinder the ſwiftnefle thereof, by the Cylinders 


being too long. And likewiſe if the ſhorr be diſchar. 
ged out of the Peeces mouth before all the powder 
be fired, and that it haue receiued all the force of the 
Powder for want of ſufficient length in the Cylrnder 
of the Pccece, it will be alſo hindered. Therefore there 
is a conucnicnt length for the.conuenient waight to 
accompany with it continually proportional. 
2. .; 

M.D. 1f two Peeces be twice charged, firſt with an 1- 
ron, then with a Lead fhott;, The Quautitzes of Powder, 
at both tims:s equal ; Woether the differences of the Ran« 
ges be n; deriard only from the proportions of the 
Waights of theſe Builets ? ( All other circumſtances by 
pr oporiucn differing n1) And what relation to the Ponde- 
rolity of the Bullets theſe Ranges hae? - 

M.N. To this I haue already ſufficiently Anſwe. 
red, eſpecially inthe three laſt precedent Anſwers, 
For as much as herein the proper waighe of the 
Shor,& duc lengti of the Peece, proportuenall to the 

LL -: F3 Force 


Both, 


Vnanſwereds 
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| Of the Artof Gre Artillery. 
Force of the Powder and Heipth of the Bore, doe all 
domincere in altcring their Shorts Rargcs, And 
beſides we ſeldome vie Leade ſhott,, bur oficn 
Stone (hotr in great Ordinance, whercforc the Que- 
ſtions and Anſwers may bee better applicd tro lion 


and ſtone, then to Iron and Lead, 


Vnanſmered, M.D. \TmoPeeces bring in all yeſpetts equall. and 


charged with one kinde of Powder but drfferent Bullets, 
the one Iron, the cther Lead; And either baurny the waight 
of. his Bullet 2. 7 demarmd whether the ranges be equall? 

M.N. No, but 'proportionall according as the 
lengthof the Peece 1s nccrcſt proportion as afore- 
ſaid. 


I, 22, 


 M.D. If one Peece bee —_ three [eucrill times, 
firſt with 4 Stone Bullet, then wit 


Iron, and finally with 
Lead: Ard thelron of ſuch temper, that tt bee an exatt 


. mane proportionall in waiyht berweene the other two, be- 


ing all d;[charged with one quantity of Powder, 1 de- 
wannd » heather the Ranges ſhall bee in cominuall pro- 
ortzon 2 | 
M.N. No,for the length of the Peece; Heighe 
of rhe Bore, and force of the Powder; will be neerer 
the conuenient meane, for one of the ſaid ſhorts, 
then for any of the other two : Therefore the conti- 
nucd proportion w1ll not hold hercin, | 


22... 
M.D. whether a Peece his twice charged, firſt with 
Iron, thenwith Lead, haning one quaniity of Powder, 
and the Range noted ; 1 demaund n hether, being charged 
wah any other quantity of Powder, the: Ranges of the 
IT ome 


| 
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ſame Bullets, ſha nt alway retaine the ſame propor- 


ton? 
A. N. Talſoideny that the Ranges ſhall retaine the 
ſame Proportion, for that the waighr of one ſhore 
will nezrerapproach t:1en the other towards the con- 
ucnientlength of the'Peece and force of the oticcr 
quantity of Powder, And therefore that aduantage 
w1ll alter the proportion thercin, 
24. 
M.D. 1f 724 Falcon, S example, by experience I y,ufuered. 
finde tw2 ſu-h quantities of Powder, as d:ſcharging the | 
Falcon n# h the firſt Quamity of Powder, with an lron, 
ſport; a4 again: diſcharging her with the ſecond quantity 
ant & Lead ſhit, they Range bnth duely one ground : 1 
demauni whether in a Saker of the ſame Length with the 
Fa)con, Charg ing her firſ# with as Iron Buller, thenwhh 
4 Lead Buller, vſing the ſame quantities of Powder, 
whether their Ranges ſhall be proportionals? And whe- 
ther doubling exther quantity of Powder, it ſhall alter the 
proportion of the Ranges ? 
 M.N 1 fay vato the firſt part of this double Que- 
ſion, that the Sakey ſhall not make proportionall 
Raxges of ground. Firſt, for that the Sakey 1s of a 
higher Bore ; And ſecondly, for that the conuenient 
proportions of Powder cannot agree with thoſe 
quantiries ( But I neuer heard of a Sekey ſo ſhort as a 
Falcop by a foot at the leaſt.) And to the ſecond part 
E {ay, it atthe firſt they had beene proportionalls, 
yet they would alter their Ravg's by doubling con- 
ucnicnt proportions of cith=r quantity of Powder. 


25 
M.D. 1f two Peeces of on? Length be of ſuch different 
E 3 Quaxitty 


— ns m” 


997 | 


No, 


Not alwayes. 


yy 


| Vnanſwered. 


zo Of the Art of Great Anillery. 
«43ity of Bullet, that the one being diſcharged with 4 
_ Baller, the other with an plate 27.46 x. 16 haxin 
Powder the wazght of their Bullet, and ſo make e 
Ranges : / demannad whether either of thens diſcharged 
with halfe the waight of their Bullets im Powder ſhall 
Range alike alſo? | EO 
M.N. No certainely, forthe halfes will bee fur- 
ther of, (then the whole waights were) from the' 
Convenient meanc: Therefore their Rexges will not 


be alike z forthen the Iron ſhote will outrange the 
Leaden, 


26. 

M.D. 1f two Peezes be of one Length, but of ſeucrall 
quantity of Bullet, and yet of one kinde of Mettall or 
ſubſtance, and diſcharged with the wazght of the Buller, iy 
one kinde of Powder : 1 demaund whether they ſhall not 
Range one ground, being equally Mounted? 

M.N. Not at any time, if the Pecce of the lower 
Bore hauc her duc length : For then ſhee will oucr- 
Rangethe other of the greatet Bore. : 


27. 

M. D. 1f there be once ant by experience in ſome 
one Peece ſuch a perfettion of a Cannon, as whether yee 
make him lemger or ſhorter hee ſhall Shoot lefſe yround, 
bauing alrates the watght of his Bullet, of one kinde of 
Powder zo his Charg: : 1 aemannd whether if another 
Peece nhaſe Cannon or Hollow Cylinder 3s i» prepor- 
tion lizero the ſame, although greater in Quantity, ſhall 
wot be of the ſame perfetting? | 

M.N. No, vnicilc there bee a due conuenient 
Fortification and length of her Cylinder proportio- 
nall ynto-che heigatof ker Bore waight of her ſhore 

- and 


C9 enema ee Ee ion 
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and Force of the Powder of her conuenient Charges 


But with thoſe conditions 1 ſay, yes, ir ſhall bee of 


like perfeRion. 
28, 


M.D. 1f ewo Peeces haning their Hollow Cylinders Vaan%ered; 


femiles or proportionall be diſcharged with the weight -4 ws 


their Bullets in Powder at like Randon, 1 demannd the 
proportion of their Ranges z the quaniity of therr Cylin- 
ders knowne? ” 

AM.N. If the rangeof one ſhotr be truly knowne 
of cither peece, made ( with [tke loadings and acci- 
deats )cither vpon the leuell or any Mount affigned, 
then by my Expoſitions before ſet downe vnder AZ. 

- Diggerhis three laſt Definitions ( preceding his Thea. 
yernes ) both the ſaid Ranges may be found, as is well 
demonfirated by Nicholas Tartaglia in his ſeauenth 


Propoſition of his ſecond Booke intituled his Nowa 


Scientia, Where he ſaith, That euery Range or violent 
motion of a brdy equally heany ( as round thor is) bee ir 
great or ſmall equally mounted «bone the Horizop,or equal. 
ly oblique or paralell to the plane of the Horizon, they wil 
make their Ranges like and conſequently be proportional in 
their diflances. | 
-— 7 AS 

M.D. Of azy ewo Peeces preſented, to know which 

ſhall ſhoot fartheſt , being bath —_ with the wa tght of 


their Bullet ms Powaer, The force of the Powder being firſt 


in ſome one approued? 

21. N. It the Length of the Cy/zzgeys, bee in like 
proportions conuentent to their Bores Height and 
Charge, then the longer the Pecce the farther ſhee 
ſhooteth, Otherwiſe the Cy/znder ( may by being too 

| | long 
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Vnanſwered. 


Vnanſwered. 


Nor equall 


onall, 


4 


bur proportt- 


4t Of sbe Art of Great Artillery. - 


long) make the longeſt ſhoote ſhorteſt. 
3ZOs | 

M.D. Any two Peeces proponed, how to charge them 
with ſuch quantity of Powder as they may bob at like 


Randons, Range like ground. 


M, N. There in the Force of the ſaid quantities 


of Powder, conpared with the length ot the Con- 


caue Cylinder , and waightot the 'Shorr, and all o- 
ther circumſtances mult de conſidered : ant ſo ap. 
plied that th. Pecce thar would ſhoote fartheſt muſk 
be proportionally abated of her allowance of Pow- 
der, as that which would ſhoote ſhortcſt is the 
morc weake, YL | 
'3k. 23S 

M.D. Hauing proutd any Peece at his vimnſt Ran. 
don wh any one krnae of Powder, to kn3whow to demi- 
ſh the Proportion of Powder from time to time. in 


ſuch proportion, as the Peece keeping that Randon, ſhall 
ſhoote any part you will afſigne? | 


M.N. Hauing by my anſwer to Maſter Dipges his 
I1. Queſtion, or otherwiſe found how much Petye is 
in thatquantity of powderproued, and deminiſhed 
it according to the force you defire to leflen; and 
hauing by my Expoſitions vpon M.Dzy ges three laſ 
Defiirions(preceding hs Treoremes)iound the Ran- 
ges, you way finde Leading markes: Bur proportio- | 
nall prootes manually acted, cxccederth Arr hercin, 
by rcaſon of vnſeene accidents. 

val 

M. D. whether the right Line of the vtmoft Randon 
be equal to the right Line »f the Leuell Range, Or whe- 
ther in all Peeces they retarne proportion? 

AM. N. 


Oy 
P42 r= CORE AIP on i rey - 
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2.37, The Leuell Rraite Linc or courſe of aſhore 
Erphliined inthe rreDefinition; contained.inthe 5. 
page, ''is-archobeid Randon, » as 1.105084 Tr 
and others haue demonſtrated agreeing nectcly wich 
experience; Therefore they cannot ow pin" bu 
_y Tg ; Mn. Fa in allPeccey., ie x 
M. D. take pri _ in of the cont Range 
bee : lefſe thewthe right Line of 90.:Grades of Randon ? 
 M.N. No,fortheaight.Rangear firaite Ling of 
che Bullets courſe at the mounting of any Peece-i9 


90. degrees, is gy ak ——— 'pen- 
dicularto the Horizan. \ 6 w 
Live of hs = 


* > -M. D: whekw thei the 
dance heyy Pe 


be a Mcane-proportio 
Leuell Range,avdther, Live of be vertical Range, 


Vis "mounted 1090: Grades ?: Wy * 
M,N. Nos by me. curd er; following, bur. &- 
yery ſtraite Line of any Pecce, foreach Mountis pros 
PER to the ſtraite Line ofa any other Pagce like 
aded and mennted, compared with: "”_ _ ed 
eqall Mounts tor thoſe Pecces S1U6D. i : 7 


»L 

M.D. whether the ribs: Line of the pies Randon, 
benxraber a meme proporitinall, berteene: the'Lencll 
PightRange, andl/av.graxc of Randanwe Rangeth 
any ground dof the Leuell Range ? Sam; 

BEN: Yes; eſpecially in >Calme,andehapn ant 
roppniptaleil befound ta. bee ſomewhat-ad 
40-degrees by.the:1gi Befprivievand tÞe;: 
bi noar- # - 


_— 


43. 


M.D. whabes, 


Yoo. 


2L9ET 


red. #& ayRando 
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MD: hk cheRigh incamalh any twe Faves 
difchiny es” onal cl Rahges. of . their. 
Bullets ar1he [ame nd” $0051 5 Y 

+ AL\N; Yes, by the 26, and 21. Definitions and 
Expoſitions hereof: And as it is well demonftrarcd 
dy Tartag/c! in his Novs Scaemia, and his Cologuirs. 


| - ay 3 +" 
Not aaſve MD. wether the right Lines made by any 190. Peeces 


ny bee PEERS Wet dbeis my 


F #$+ 


CE CIC 


Ringes?” |. 
"IN Yeoidoubeleſfs, neuentelel the 25. of 


M. Dig ges his ſaid Theorenes concetning great Or» 
dinance hercin inccrted ; And as it will appeare by 
my won lanarions.and\T; FOI? his 30. 
anda. 'De oprones Gs: Oo 7 

; ' 8... 


Ml. D: hblvabe Viniaſt PURE F I Means ts 
dhe the Q1owofb Ran frei m———_—_— 
bes lewell or 
M.N, No, it ca a ſo; for that the aſcending 
ground doth ſooner meer with the way of the ſhort, 
then the Leuelb, and rheLeuell fooncr then the de 


ſcending plane. 1 2 


#5Y 


Y 


M.D.- mherber Ts by Range with 4 Lyne, 


961 9951-2, 2 Beg Fg frame Line; Ach Cot be- 
ginhu Circait ? 


"MEN. 'Yes; vader 6s. degrees of Mount, but a- 
'b6ur-70, $0: and vnto go. it endcth in a-perpendi- 
cular ht Line, which is arightand firaite Linc. | 


L , 4 x 
#%:; 1%. (! » 4 Fn 2 'D 
+ 1 . SS +: : e: 
| o = ng 
; — CC - . — _ 


Ne. 


- Fr l f \ 
bo _ 
CO nr ey nc ea _— Ot 000 AGO 


. %. 8... %* »*; bf % : ; | 
; f , LA 
v . » : £ + . ? - 


| | | 40. ee ONT ” 1 
M.D. whether af Preces at one Ranidon Hiſtharyed, Nernfne: | 


1 they make one. iyrle it the veg inn of their courſe, toe "4 
nake one Angle at end of uy Rare? © ee 

' MN. Yes, they ddeas in'Tariagliees Nove Sciew- 
#:4isdemonſtra 


demonſtrated, vpon all like planes, and meeting 
wiVIAG Alcidents, 1) fn dane 


> SE 

_ M.D. whether the augloarthe exd of the Circuit 
made with the Bullet bee equal? with the Angle of Randon? 
 M.N. No; it dothnot; for'itis alwaies greater; 
exceptatthe Mountof'9o. degrees. | 
= - 
_M.D. wheabo dem—_ pert of the Circuit made No: 

with the Bullet be a propertionw of a Circle as Tartaglia 


fapoſab7- oo EY 
Moy No,for it is a MHixt,.Cwvedor Heliſpheric of 
 Lineor Circait, proper to the degree'of mmountings 


M.D.' if «Falcon of þ £28 Inches Bulletwaigh 500, 
pound, ! demand hon neuch « Cannon of eight . inches 
wil waigh, that is able to receine his proportional Charye 
ro het mnon fs I ne” 
AMEN." This earinot bee anſwered by the' fimple 
Rule of proportion, becauſe waight is not appertai- 
ning toLines nor toSaper fictes, but vnto Solid Bodies. 
And alſo you may note that although 27. Digges here 
compareth the Fa/com which is at leaſt 30. etche Dy. 
| ametres of her Bore in Lengrh, and Fortefied with 
Mecttall to endure the waight ofher ſhort in powder, 
with the Cawwen that is but18. or 24. Dyamzetres of 
her Borc in length, and no better fortchied then to 
Le G 2 cndure 
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\ 


<p paces, and at the vimeeſt Randon I 300, paces ; 1 demanud 


Of- he href Great anilay, 
eadure 3. of her ſhotts waightin Powder: But com- 
ing the Falromwitha Demi-Culyerteg that is af the _ 
Tamekinde and Fortification, CEP ſhore waigheth 
70. pound, the Queſtion is Anſwered a; -fo. 


The Cube of, ;” Diwan 4,50 of theheightof the | 
Fat [cons Bore)is 27.& the Cube of.4.5.{zhe inches. of 


Vaanſered. the Demi. Culuerings Bore ) is 91. { fere ) Now ſay 


_ bythcRuleof.chree, if 27. giue 91. what. ſhall 700. 
giue 2 And fabauing. zocardii ly Multiplycd {the 


 thixd ou mbecrby the ſccong,and divided theprad ut 


by the firſt, you ſhall haue in the Quotient - 2359, 
pound for the waight, of the faid Demi-Culvering 


rodeo TIN 
te 


M.D. F: 4 "Falias oof 3- inches Baller require 3 wy 
of Powder: for hischarge,.1 demand bow mach Powder 
will charge aCannon of 8, inches Bullet? . 

MC... Becauſe this Queſtion is of ſcuerall kindes 
of Ordinance,as is ſaid. inthe laſt precedene Anfwer, 
I hauealſq applycd this Auſwer,' and the Te 
eo the laid Demi-Culucring, thus : for.. | 

1 Example. \; 

Mulriply 91, the Cube of 4 +; by.3..T. the charge of 
the Falcon, andthe produQwillbe 273. which 1 de- 
uide by 27. the Cube of .(the Djametre of the e/- 

C02 ). Aud the + acc { inde to be 19, pound and 

3, for the Powder of. the due charge for the laid De- 

mi Culucring ſought. 


450 
M.D. if che Falcon FE carrzeth Point Blank 150. 


-—” Ao. —rS# aw 


bow 


how f/ weve «Culvering at hi vimoffRandonwil/ reaeb, 
chatarPoymblanke, or Lezeffrangeth 250. paces ? | 


# 


- 3f. 175+ Sayby the Rule of 3' if 150. gite $300Þ!/ 


what ſhalla50.giue? anſwer,2 1 66. paces; and 3; for 
the vemoſt range of the Cu/vering ſought,” tas 

M.D. And thus by obſerwations vſed in one Peece, by 
thus Art of Propottion, s man may dicoucr the Force off 
all Pecces... Bye 

A. N. The Gzzner may know by her leuell right 
Range how facre his Peece will conucy her thotte ac 
any'tleuation mounted : If he multiply the number 
.of Paces ſhee carrieth-in a ſtraite line, ( ſhee lying le- 
uell ) by x r. and dinide the productby 50, the Quo- 
tienc will be the greateſt digreſſion, which itmaketrh 
at the firſt degree more thenat the Leuell. But all +. 
ther degrees proceed alwaics deminiſhing. vnto. the 
vemoſt Randon-: and to- know how they deminiſh,, 
take the number of degrees from one to 41. the beſt 
of thc Randon, and that will be 40. by which diut-. 
ding; | the ſaid number of - the former Quorieat ; 
This Quottcnt will be the numberof Paces, which- 
ſhall decreaſe from degree to degree, from the firſt: 
vnto the vemoſtRandon, As-for Example: For the 
Caluering that ſhort 250. paces leuell in a ſtraite Linez 
I doc multiply that, by 11. and it produceth 2750. 
which 1 diuide by 50. and the Quotient will bec 50. 
paces;which it ſhooteth at the firſt degree more then 
atthe legell ; which 50, paces, diuided againe by 40. 
(the degrees betweene the firſt degree and the vemot 
Randon) & this Quotient willbe 1.pace and 7.which L 
take rom 350.namely from the 250.8 the 5 0.increa- 
ſed at the fickk,and alſo the 50, to be increaſcd for the. 
2 TT fecond . 
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paces }. abating the onepace; 4. and: there: will bee. 
95. 5-for the paces of the Rangeof the third degree, - 


'Certaine Erronious Poſtions and Grounds pubbiſhet 


diſtance fromthe Earth, and theo fallech 
 cularly downe to the Horizon. 


” —_—  — 


rall quantities ofone kinde of Powder (the Pcece 


proportiona 
der. 


.creaſe the Revge in any onePcece, from che Zenith to 


48 Of ebe Antof Greas riillvy, : | 
ſecond digrefſion, it leaucth 348. paces2. for the' 
Range of the ſecond degree, vato- which adde. 48. . 


and fo proceed. | 


. 


by profeſſors of this Art of Greas Artillery, © 
& EL, by Mr. Digges. 


vn tinall Peecesof Ordinance mounted a- 
| boucthe vemoſt Randon, the Buller is vio- 
lently carricd in a right Lineto his vemoſt 
perpendi-: 
2. Thatall Peeces of one Buller 'being charged” 
with one quantity of the ſame Powder, and diſchar- 


gedatone Revdon, ſhall make their Reypes proportie-' 
al to the Length of cheir rw, | , 


- 3- Thatif you Charge any one Peece, with ſeue- 


being diſcharged two ſcuerall times,at one Randon, - 
and with the fame Bullet, (hall make differcnatRanges 
11 to the waight or quantity ofthe pow-' 


4. The fourth and-chiefc of all the reſt, is the 
Gradeof vitmoſt Rendon; For moſt Writers that e- 
ucr I read, agree in this, thatthe mount of 45.grades 


aboue the Horizonrall planc, ſhould make there the 


vemoſt Range. ; 
5- That cuery degree of Rendy doth equally cn- 
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45. their 
and that proporcionally in all 
according to their Force, :- . -- 


6. Thatin all forts of Peeces, the difference of 


their vemoſt Ranges ſhould be in proportion anſwe. 


Ponder. "5 


Other Erromous Poſitions publiſhed concerning Or. 


dineme ; Noted by Robert Norton, 


Io Hat when a Peece is to ſhootat a marke a. 


boue the Leuel], being within diſtance of 
the rightRange, then it by the vertue of 


the Firethar aſcenderth ouer-ſhooteth the Mark. And 
that therefore to remedy ir, rhePecce mult bee fo. 

much imbaſed, vntill a Plum lincat the Cornice let $ier- Cofadp; - 
fall, will not enter bur touch the lower fide of the fol.61. 


mouth of che Pecce. | 
- The fame Author there affirmeth Folio 6. 
that if any Pcece be to ſhoote from aboue down» 
wardstoa marke vnder the Leuell, and the Peeces 
Mectall direQedro the marke, that then the Pcece 
| muſtbe ſo much Elcuated more, as may equall the 
Angle, that the Pecces flact of her mouth maketh 
with a Plum line applied thereunto to equall | the 
Nacurall defc cauſed by'the pondcrous deſcending 
of the ſhorr in her mixt motionor crooked Range. 

Mr. Smith hath pabliſhed in his Art of Gunzery, 
page 35-tharif a Sakey will conuey her Bullet ar 


| Pani blante 200. = and at the beſt of the 2andon - 
a ichatCamon will ſhoote 1620. | 


902. paces, tat t 


'Paces 


Of the Art of Great 4riilley. ge 
Tropike grade, and ſo indecreaſing likewiſe, 
peeces more or lefle 


rable to the waight of their Bullers and Cliarges of 


2L9ET 
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proeiche bet Rndon thar carryechar Faiw-blanke 

hich isyery crronions, forcchat/ar the 
beg If the the Rexdon the ſhote rangerh rather I0. times 
"us mach asatthe LegeltRange., 

-Andalfo page 39. he afficmech, char if a Cabvering 
be ſhore Sfx wich" . of the waight thereof, and 
"then with the whole waightof her ſhort in Powder, 
that then the ſecond ſhore ſhall bee neere 5. further 


cherrtbe frrlt. - 
And page46-.that a Cannon that ſhooterh 1440. 
Paces at 45. Mercer, will for encry degrec of __ 
Mounrtgabate 32. paces in her Range. 
And page47. he ſaith that a Caxwos that lboreth 
at her beſt Randon 1440. paces, will ſhootat zo. de- 
grees, bur'960.paces, whereas in that caſe fhee will 
conuey her ſhote being like loden and mounted: & 
* bout 1269. paces. 
- Andpagegs- beſaith, chat if. vonchen teLeuel 
Range of a Pecce from the vemai Rong theresi;,and 
divide the reinainder by 45; degrees, then chE'Quo. 
keripln rag how larrethe ſhore. i I Ora 


Of by fomding: the Pirombic byſo. hay des 
grees, as you would: eleuare your Peece:at:; " he 
Quotient hee faith doth ſhew how farre the Buller 
doth range beyood Poym-blapke, and that thereby 
you may makea Table of Randons.: - 

But he either forgetting, or Ichinke rather not knowing that 
the beſt Randonis burliztle aboue 40. degrees; Eleuation, or 
thatthe Peece ſhooteth therear abour-10. times as mich as the 
Leuell Range, Orthat the Rang es deminiſh from I.to the: beſt 
Range, and? increaſe from the beſt to 90. degrees Eleuation ;'It 
bath made him publiſh theſe and many ether Erronious. Faw 


Kors, 
FINIS. 


- STC 18676 R. Norton, Qf the art of 
Great Artillery, 1624 


Before it was rebound separately (by 
Robert Lunow) this pamphlet was un- 
bound but sewn with Norton's ers 
Dialogue, the two having once been the 
first two items in a thick 18th-century 
volume. While the work was in sheets 

I found the collation to be as below: 


a-6E. 


ALL pairs of leaves were normally con=- : 
Jugate. 
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